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A. ELECTRON EMISSION PROBLEMS
1i. A Magnetic Velocity Analyzer Investigation of Thermionic Emission
from Single-Crystal Tungsten Filaments
The experimental work on this problem has been concluded. Measurements have
been made of the energy distributions of the thermionically emitted electrons from the
important crystallographic directions. By comparing these energy distributions, the
differences of work-function with crystallographic direction have been obtained. Tem-
perature coefficients of the work-functions have been estimated by the comparison of
energy distributions measured at filament temperatures of 2000 0 K and 1700 0 K. The
results and interpretations of these measurements will be presented in Technical
Report No. 260.
A. R. Hutson
2. Photoelectric Investigation of Surface States on Insulators
This work will be reported in full in Technical Report No. 263.
R. N. Noyce
3. A Redetermination of the Crystallographic Variation of Electron
Field Emission from Tungsten
The field emission projection tube, described in the Quarterly Progress Report,
July 15, 1953, was sealed off the vacuum system and tested for stability of the field
emission pattern. Before seal-off the equivalent nitrogen pressure read on a Bayard-
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Alpert ionization gauge was 3.9 x 10 mm Hg. This is close to the X-ray limit for
this type of gauge. After seal-off the equivalent nitrogen pressure rose to values in the
range of 10 - 9 to 10- 10 mm Hg, which could be varied at will by changing the operating
conditions of the ionization gauge. This increase in pressure is undoubtedly due to the
diffusion of helium through the pyrex walls of the tube, since the stability of field emis-
sion patterns showed that the partial pressure of gases adsorbable on tungsten had not
increased.
Both before and after seal-off, the field emission patterns remained visually
unchanged for approximately ten minutes after the tungsten point had been cleaned by a
high-temperature flash. Various programs of ionization gauge operation and point
flashes have been tried in an unsuccessful attempt to reduce the contamination rate of
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the tungsten point. Since the pattern is not stable long enough for making desired meas-
urements, it is planned to crack open the tube and seal on a side tube containing a loop
of tantalum wire. After re-evacuating the tube, this wire will be heated so that a thin
layer of tantalum can be evaporated over the inner glass wall of the side tube. Such a
layer has been shown by Becker to act as an efficient getter for chemically active gases
in the very low pressure range. (See J. A. Becker: Bell System Tech. J. 30, 907,
1951.)
J. M. Houston
B. PHYSICAL ELECTRONICS OF THE SOLID STATE
1. Temperature Gradients Across Ionic Crystals
In addition to continuing the work on the silver-silver chloride-silver system, work
has recently been done on the silver-silver bromide-silver system. The measurements
have included electrical conductivity and the emf produced for unit temperature differ-
ence imposed across the crystal, both as a function of temperature in the range of 30-
280 0 C. The silver bromide was obtained from Eastman Kodak Company in the form of
thin slabs containing a small number of single crystals; selected portions of these slabs
were used. Annealed and quenched slabs were supplied and measurements have been
made on the annealed specimens.
The results for the silver bromide case may be stated:
a. The plot of log conductivity vs 1/T is a straight line with only a slight depar-
ture at low temperature and without the definite break found for silver chloride.
b. The variation of emf per degree of temperature difference with 1/T is simi-
lar to that for the silver chloride in the high-temperature region, i.e., above the break
point.
W. Grattidge
C. EXPERIMENTAL STUDIES
1. Vacuum Studies
The work with an omegatron is being continued in hopes of applying this simple type
of mass spectrometer to analysis of residual gases at low pressures, i.e., 10- 9 mm
Hg and lower. In order to determine optimum operating conditions, study has been
restricted to individual gases by admitting a known gas to the system at controlled
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pressures in the region of approximately 10-5 mm Hg. Helium has been studied in the
range of 10- to 107 mm Hg and has been detected at a residual pressure of 1 x 10-9
mm Hg. Both nitrogen and helium have been detected simultaneously at a total pressure
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of 10 - 8 mm Hg. Because of limitations that are in part due to the vacuum attainable,
the omegatron has recently been set up on a better vacuum system, which also offers
more flexibility and control of amounts and kinds of gases admitted to the tube for study.
W. J. Lange
2. Ionization Gauge Studies
Assembly of the Compton electrometer, vacuum system, and the ionization gauges
necessary for the determination of the cleanup rates and gauge constants of various
gases in the Bayard-Alpert ionization gauge is now complete. Preliminary studies are
being made to determine the best experimental procedures for these studies.
D. H. Dickey, J. D. Hobbs
3. Ionization Gauge Control Circuit
The electrometer input of the control circuit is being redesigned in order to provide
a greater negative feedback that will increase the linearity and reduce the input capaci-
tance of the electrometer amplifier.
S. Aisenberg
4. Conduction Mechanism in Oxide-Coated Cathodes
This work has now been concluded and will be reported in full in Technical Report
No. 267.
E. B. Hensley
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